Parathyroid hormone-induced dopamine turnover in the rat medial basal hypothalamus.
The parathyroid hormone (PTH) gene is expressed and translated in the rat hypothalamus, and the possibility that PTH may modulate neural activity was therefore examined in anesthetized rats. Intracerebroventricular (ICV) injections of 1.0 or 10.0 micrograms rat, human, or bovine PTH(1-34) was followed 60 min later by increased concentrations of DOPAC (dihydroxyacetic acid) and the DOPAC:dopamine (DA) ratio in the medial basal hypothalamus (MBH), but not in other (brainstem, cerebral cortex, cerebellum) regions of the brain. Tissue concentrations of norepinephrine and serotonin were unchanged by ICV PTH administration, although MBH concentrations of 5-hydroxyindolacetic acid (5-HIAA) were increased following PTH administration. An increase in MBH DA turnover (as indicated by an increased DOPAC:DA ratio) was also induced by the ICV injection of 10 micrograms PTH-related protein [PTHrP(1-34)]. Pretreatment with the receptor antagonists PTH(7-34) or PTHrP(7-34) completely blocked the subsequent DOPAC response to ICV PTH or PTHrP, respectively. The DOPAC concentrations in hypothalamic extracellular fluid (ECF), sampled by microdialysis, were also increased within 20 min of PTH(1-34) perfusion, in the absence of changes in the ECF concentrations of 5-HIAA. These results demonstrate that PTH and PTH-like peptides specifically increase DA turnover in the rat MBH and suggest novel roles for these hormones in neural regulation.